Purpose of the research: Agriculture is a dominant form of land management, delivering products (food, fodder and non-food) to meet human needs. The production process also has various externalities for its surroundings. Therefore, the notion that agriculture does not only provide/produce commodity outputs but also performs additional functions (ecosystem services) and creates non-commodity outputs (public goods), necessitates the analyses of the ecosystem services provided by agricultural activities in the territorial context. The aim of the paper is to present and assess the causal connections between ecosystem services provided by agricultural production and their contribution to the territorial competitiveness. Methods of the research: The analysis is based on the example of the case study region as a comparative analysis and synthesis of scientific literature and the methods of induction and deduction were used to investigate the theoretical aspect and characteristics of ecosystem services provision and territorial competitiveness. Later, mathematical modelling is applied. Results and conclusion: It was found that different ecosystem services and non-commodity outputs have a positive influence on territorial competitiveness as the strongest impact is from the agricultural land resulting from provisioning ecosystem services (food, water quality regulation, soil formation, recreational benefits etc.).
INTRODUCTION
Agriculture is a dominant form of land management. In essence, its social value consists of the products it creates to meet human needs. Food is a vital necessity but besides producing traditional commodities (e.g. food and fiber), agricultural sector also supplies several other goods to society such as landscape, environment, biodiversity, food security. Agriculture in Europe is not only responsible for the supply of food and raw materials but occupies about 40% of the land area. Consequently it has a powerful influence on the state of the rural environment and the opportunities for its enjoyment.
Last hundred years the production process and farming systems all over the world have been changed. These changes (intensification, mechanisations, fertilisation etc.) were economically driven but lead to a range of _________________________ *Correspondence to: Mariya Peneva, various negative externalities affecting the surroundings: environment, biodiversity and landscape in rural areas and behind, and their quality depends on the ways in which the land is managed. And it has been discovered that these externalities could be positive such as public goods and their use effects into economic activities, have a special role in rural areas development as a whole. Therefore, the notion that agriculture does not only provide/produce commodity outputs but also performs additional functions (ecosystem services) and creates non-commodity outputs (positive/negative public goods) necessitates the analyses of the ecosystem services provided by agricultural activities in the territorial context. Moreover, the agriculture has traditionally been the main socio-economic activity in rural areas and land-based activities remain vital to its image and appearance. The agriculture is also important source of employment in rural Europe and provides income to a large proportion of its population. Accordingly, it is of scientific interest to analyse how the ecosystem services provision affects territorial competitiveness due to the recently continuously growing interest in the problems of complex territorial governance and its dimensions to ensure better competitiveness.
The aim of the paper is to present and assess the causal connections between ecosystem services provided by agricultural production and their contribution to the territorial competitiveness based on a case study research. Provision of public goods from agriculture (ecosystem services) and territorial competitiveness are broadly discussed concepts. The provision of public goods is recognized also as one of the key topics for the future of agriculture and rural policy in European Union (1-2) since the Common Agricultural Policy has been considered as a major driver of land use and farming practices changes in Europe. The competitiveness and its evaluation play also a significant role in the European Union and all over the world as the interest is expressed at three levels: firms (micro, business), nations (macro, industry) and regions (mezzo, territory). The most discussed among scientist is the third one as the definition, conceptualisation and the measurement of territorial competitiveness is still ongoing. Therefore, in Section 3 are presented reviews of the ecosystem services and territorial competitiveness concepts. In addition to this part the paper is structured as follows. Section one is Introduction. Section 2 continues with the materials and methods used in the paper as well as the short introduction of the case study area is outlined. Finally, section 4 presents discussion of the results and drown conclusions.
MATERIALS AND METHODS
The paper is based on the territory-based approach and focuses attention on the functions provided by the agriculture to the whole territory. The analysis is based on the example of the case study region as a comparative analysis and synthesis of scientific literature and the methods of induction and deduction were used to investigate the theoretical aspect and characteristics of ecosystem services provision and territorial competitiveness. Later, Data Envelopment Analysis (DEA) is applied.
DEA analysis is used to differentiate the relative productivity and territorial (regional) competitiveness.
It is mathematical programming technique which allows us to measure the relative efficiency of a decision making unit (in regional/territorial analysis usually these are the economic sectors) relative to other units. In DEA the inputs are measured by the labour (cost or number of workers), new investments and government expenditures which resulted in changes in the regional gross domestic product and local government's revenues. In general it measure and analyse the differentiation between relative productivity (efficiency) and regional competitiveness of economic sector between and within the regions and in an inter temporal context provides evaluation of the efficiency of local regions across a range of output and input measures benchmarked against national performance and that of other regions.
DEA is a relatively new data-oriented approach for assessing efficiency, modelling operational processes and evaluating the performance converting multiple inputs into multiple outputs. DEA is thus a multicriteria decision-making method for evaluating the effectiveness, efficiency and productivity of homogeneous groups (i.e. sectorial performants). It has been initially developed by Charnes in response to the need for satisfactory procedures to assess the relative efficiencies of multi-input and multi-output production units (20) . It is recognized that due to its low assumption requirements, DEA has also opened up possibilities for use in cases that have been resistant to other approaches because of the complex nature of the relations between multiple inputs and outputs. Melecký concludes DEA is a convenient method for comparing national or regional efficiency as an assumption for the performance of a territory, because it evaluates not only one factor, but also a set of different factors that determine the degree of economic development. For this purpose, the DEA method can identify the competitive position of each country and region (21) . The method allows to measure the level of efficiency of the units, and to identify benchmarks against which inefficient units can be compared. In general, the process is presented as benefit/cost ratio as the basis for the standard ratio of productivity:
Where the efficiency of each decision making unit is presented as the ratio of weighted outputs to weighted inputs and from a set of units j (j = 1,…,n) uses multiple inputs Xij (i = 1,…,m) and generates multiple outputs Yrj (r = 1,…, s) and the prices (multipliers) Ur and Vi are associated with the inputs i and outputs r, respectively. Later, this can be converted to the linear programming model and the similarity can be interpreted as closeness between the inputs and outputs of the assessed unit and the proposed targets.
THE CONCEPTS AND THE CASE STUDY Ecosystem Service and Public Goods from Agriculture
The environmentally-damaging aspects of modern farming and forestry practice were first identified and described as 'negative externalities' -i.e. practices which led to negative environmental 'side-effects' from modern agriculture and forestry production, largely external to the considerations of those engaged in production. However as Dwyer et al. stated, in analysing these processes it became apparent that agriculture could be generators of both negative and positive externalities for the environment -either causing environmental or socio-cultural damage, or conversely, helping to maintain environmental or social assets which had 'coevolved' with often long-established 'traditional' production systems. Thus the relationship between primary food, fuel and fibre production and environmental or social assets and attributes could vary between conflict and antagonism at one extreme, to synergy at the other, depending upon local circumstances. (3) Most of these outputs convey the characteristics of public goods. And agriculture in Europe is defined as essential for the provision of a whole range of public goods due to the fact that many aspects of the countryside most valued by visitors and which they expect rural areas to provide, are public goods (e.g. birds, wildflowers, high quality air, soil and water, scenic landscapes, etc.). In addition it is proved agriculture help to provide stable climate and improving the resilience of the land to natural disasters and its most essential role is in delivering public goods such as food security, economic vitality, social and cultural prosperity of rural life and the wider rural territory. (4) The term 'public good' has been developed in the economic literature to describe and analyse a range of goods and services which are not delivered through the market and as the interplay of supply and demand, such of the above mentioned. A public good is described as a resource that is non-excludable, nonrivalrous, and open to all in its consumption and according to the economic theory there is a shortfall in provision it through the markets, because producers have insufficient incentive to provide them and consumers have insufficient incentive to pay for them.
According to ERDN report in parallel to the development of the concept of public good in economics, an approach has been developed from ecological science to describe the same multiple dimensions describing the depends of present societies upon certain functions of the ecological systems within which they are embedded. Thus the field of research of ecosystem services has evolved. Currently, the initial ecological understanding used to raise awareness about human dependence upon ecological systems includes more and more economic elements aimed at influencing public policy and regulations. (4) So, ecosystem services have emerged as a concept used to convey the importance of, and value of, natural systems to society and the economy (6-7) and to describe the functional roles played by components of ecological systems, which need to be recognized and valued (in more or less concrete ways) in decision-making and resource allocation (3). This approach allows identifying any interrelationship between society and its economic activities with the natural resources having in mind that without the services provided by the nature the existence and prosperity of the society and economy would not be possible.
Recent research work within the scientific project found out that the lack of market prices for many public good-type ecosystem services may affect general awareness and valorisation. From the territorial competitiveness assessment perspective it is important their conclusion that despite many ecosystem services are often considered important at local level because of heritage or social identity preservation, their potential to support wider regional social or economic objectives is not recognised unless the ecosystem services have some direct market value (5) or compensations paid within the policy framework. Thus, ecosystem services concept is currently anchored into different public policies, applying the classification given in the Millennium Ecosystem Assessment and differentiating them as provisioning, regulating, supporting, and cultural services. Namely, in the paper ecosystem services is the term used to describe the common understanding of public goods provisioning by the nature as part of the agricultural production process.
In regard to the agriculture and agricultural production, farming systems are both providers and consumers of ecosystem services. Power (8) describes this as a process in which "humans value these systems for their provisioning services, and these highly
Territorial Competitiveness
In the literature there is not one and only definition of competitiveness taking into account different perspectives and levels of its application as well as the question how to measure it. The concept of competitiveness has quickly spread to the regional, urban and local level, but the idea of territorial competitiveness still remains controversial depending on the context of the analysis and the level of the territory (nations, regions, cities, rural areas). Generally, competitiveness is defined by the productivity of the object and the meaning of the term "competitiveness" is defined by the European Union as "to be able to withstand market competition" (9). Compared to that and having in mind specificities of the territories their competitiveness should be linked with their attractiveness described by the investment level, human resources quality, natural worth, infrastructure and technologies developments/implementation etc. And current economic developments are determined by the processes of shifting of production activities to places with better conditions. In this regard is defined the regional competitiveness of the European Union found in the last edition of the Regional Competitiveness Index report: "Regional competitiveness is the ability of a region to offer an attractive and sustainable environment for firms and residents to live and work." (10) Following the two definitions applied at European Union level can conclude that productivity and employment are key elements of the territorial competitiveness interconnected with the living standard. It is clear that the territorial competitiveness is far beyond the productivity and includes also social and sustainability aspects. (19) (20) .
Case Study Region
The case study area is part of the research activities within the project BIOGEA (BiodivERsA network project; see acknowledgements) and it is focused on the Plovdiv-Pazardjik region (part of the South Central region -NUTS 2/3 level). The territory of interest has a varied relief with mountainous and semi-mountainous areas, river valleys and lowlands. The climate, with well-defined four seasons, is of a Mediterranean type, with the exception of the mountainous parts. It is a well-developed agricultural region, favoured by nature in the country and belongs to the nature vulnerable zones (existence of protected area and NATURA 2000 designated zones). The soils are among the most fertile in Bulgaria, suitable for growing of cereals, oleaginous, industrial crops, fruits, vegetables and vineyards. On an average the agricultural land in the region amounts to 48% of the total land. Livestock farming (sheep and cattle) is well developed also due to the presence of large areas of grasslands.
Agricultural activities within the territory simultaneously provoke environmental challenges (industrialisation and intensification to monocultures, plough of grass land to plant cereals; decrease in pastured livestock and unsustainable grazing; abandonment and land conversion; non-nature friendly agricultural practices (burnings of stubbles and pastures, usage of pesticides); abandonment of the traditional agricultural practices (boundary strips, woodland and shrub vegetation) and generates ecosystem services presented in Table 1 . In the paper the TEEB data base is used as a benchmarking for assessment of the economic value of the identified ecosystem services in the region. (22-23) The TEEB data base use the main ecosystem services classification proposed by the Millennium Ecosystem Assessment and subdivided services to detailed products/services to be measured/assessed economically. For the chosen case study territory are identified the following functions with respective subservices of importance: provisioning (food and raw materials: food, fodder, fuel wood; genepool: biodiversity protection, animal genetic resources; nursery: nursery service), regulating (climate: c-sequestration; waste: water purification), supporting (erosion: erosion prevention; soil fertility: soil formation, nutrient cycling), and cultural (cultural service: cultural values; recreation: recreation, tourism). Additionally, each one of the identified subservice in TEEB is considered depending on the geographical location of the territory, e.g. country/region/continent having in mind the internationally recognized territories, the level of protection of the respective area/landscape and its/their 'scale'/size which allowed us to identify territories with same geographical location which helped us to identify precisely the one relevant to the territory of interest. Later, different evaluation methods (direct market pricing, benefit transfer, avoided cost or standardized unit) are applied to calculate the respective economic value usually in value type annual per hectare values. The data base accurately specifies the year of values calculation which allows us to recalculate them to current values taking into consideration the official exchange rate and the inflation processes if any.
Thus in the Table 1 are presented standardised estimation of the monetary values of ecosystem services provided by the agricultural activities in the Plovdiv-Pazardjik region which later will be used to recalculate prices associated with the inputs and outputs (both not taken into consideration in the economic performance indicators for the respective decision making unit, sector) of the decision making units for the sake of DEA analysis.
RESULTS AND DISCUSSION
The above defined ecosystem services correspond to the used definition in the paper. It is obvious they are territory-based as consequences of agricultural activities and are interlinked with the other up and down stream businesses, even with the non-agricultural sectors. Moreover, it is clear that their effects go beyond the farm (micro) level and support improvements in the territory competitive position and better its competitiveness in internal and external markets. It means that the estimated ecosystem services contribute to the local economy, especially the once that are non-commodity outputs which real value is evaluated only through the share in the local area. Besides the expert assessment and the choice of the relevant ecosystem services from the whole TEEB recognize regional differences in the societal demand for the functions of agriculture: some of the local areas consider more important production, others recreation or ecology, calculating different local effects. Provisioning of food and raw materials remain major contributor and is crucial for the development of other sectors as tourism, processing industry and trade. On the other hand regulating functions benefit all economic sectors and the residents through improved climate conditions and water purification (even decrease the production costs in some cases). The supporting functions are vital for increasing productiveness and resilience of the productions, especially in agriculture and also influence the level of production costs. Cultural services benefit tourism and trade industries, increase self-satisfaction of the locals due to better image of the territory and its attractiveness. They also support recreation and improvements of tourists and local citizens' health.
Jointness of the agricultural production and ecosystem services (especially for diversification and creation of small and medium enterprises in other sectors) is very important to be analysed because the multiplier effects result in the development of the offfarming activities and better conditions for both businesses and residents contributing to the employment possibilities within the territory. It is obvious that this integration is happening at farm level and facilitates the shift of the non-marketed outputs into marketed which improves the condition of the territory and expands its competitive position. The field work in the case study area showed that this process is running differently in the different parts of the territory which depends on the technical infrastructure and knowledge of the farmers and social developments between farmers, institutions and society. It has been proved that farmers' decision to organize and modify the production practices, to conserve and respect nature requirements and features in order to support and optimize ecosystem services provision depends on the their own (farm) costs and benefits of these actions. Hence, the benefits from ecosystem services are determined by their quantity and level of preservation, but also by their diversity across the territory.
Based on the calculations by DEA analysis, can state that that the case study region has the most significant contribution to economic performance of the territory (considered as the most competitive regions) and thus to the positioneffect of the respective NUTS 2 region and the overall competitiveness of the country. Despite of the increase into the economic performance of the areas designated for agricultural production adding to the economic values the once of the ecosystem services, the regions designated as economically powerful (main cities and surrounded territories) still achieve better results. The latter are 'efficient' which in DEA analysis results in efficiency index equal to one and serve as a benchmarking for the rest.
CONCLUSIONS
It is important ecosystem services, their analysis and valuation to be introduced and integrated into the territorial context in order to encompass the full range of functions/services/commodities provided within the process of agricultural production. Present study found out that different ecosystem services and non-commodity outputs from the agricultural production have a positive influence on territorial competitiveness as the strongest impact is from the agricultural land resulting from provisioning ecosystem services (food, raw materials, water quality regulation, soil formation, recreational benefits and tourism, etc.).
